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m m m 

[0001] ^mm a. 'n^^yt^^m^m^(^mm^mi-^m^un'^myt'f^<4^. 

(LCD) m^^^mh^^' ^nmm^^^i^h^j^^^--t:y^ ced m fti: 



-3 i 



[0002] mmmmmit. m^it. i x lo'^ q cinurco]^m.m -^n^m 

t\^xh^\m^tix\^^^a 
[0003] mmmmma-i. T>^^i^-^^^ymi)^v—^°>i^^tifzm^\:m (sno ) t/i-k 

2 

2 3 

-r>v?!^7AM, i-/<e*5^In O -Sn^JUfi. ITO (Indium Tin Oxide) mtW^^th. 

2 3 

m^±i^mmir^t. fl^l¥200nm-e^D5i£^25Q/DS^(Jte^-e/%5X lO 
Q cm) 0#m)^;6S#b^xSo 
[0004] -^-c% ^T^csiTOi^^fi^/^^^ig^mil. -r^cC^p-^. SBJ^fbi^^l^^^M 

mm(Dmm'<cx^xm}^^n.tcmmmmm^mm^ihx\^^^. mK.'a. #rF:s:ifei 



4 
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[0005] -^m^. m^xf!^m\^f^mmioormMm(DiTom(Dmmmfit^50Qyom 

[0006] 3fi¥. mx.\t. 300~400nm) (Dmm^miT^^^m 

#f^«l : !l#F?i¥9 - 1 
i^f^:5:m2:#§l ¥7- 182924-^^^ 
#fF:5:m3 : #^^9 - 259640-^^^ 

^WWXmi-.mmil^m. m68#(l999^). ^2^. pp. 152~155 

##W^iSt2:SEI^^^;&/^^t:^'^-> 2004<^9^ -^(^165^) . pp. 75-78 

[0007] ^iL*-e(D400~800nm(7:) Blti^^rm^iabTV >fc:^3tx>W;^^;fclfm^^^ 
TTO^ZnO^-^SnO^^UWMmmmi^m^^^hfhX^tio b^^b. :itl.b<7:>t»£ 
5felt3|£|-fi:, 400~800nm(DRr^i^O5SJl^^C^iMtbTV^fctJ<D<7), 380nm#3a 

[0008] ^fd. J^x!i(^ICOI|^(Dm'a-t?*i. iSft380~400nmBif^<^ RT^^f^M^SIM:^ ( 
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-^nytMrn^m-^. ^bicm^-S:(D^^m^mmK.it. 3oo~380nm) }c:jov^T. 
[0009] YTom-^^m^nm^mm^^fz.^mmm'^. ^v^xmx^^^^tzx.^mcom 

[0010] ioT. z.nh<D'^mm^^^wjt^^M.m9vwit<Dmm^m'r^wjtmm'^m 
(D^Mm^mmmmi^m\^^f:L<DXi-i'^n^M&Mm(D^(DmtiiL.m^^Mn 

[0011] i^ffXm2ia-t. E#J^.^(^J;5^^^#K— ^<>h^^-SK-:^b/c;^fy^^A-^>'>^ 

3 

[0012] #fF:iCi^3{C}* . U^^htlX\^ ^/cGalnO ^}i;?)^;fe«9^?fc5mfifefQHT% GaInO 

3 3 

2 3 

^-r^m.m^nMt\.X^ Ga O -in O -e^$tL^^27C^{C^DV^-C. Ga/(Ga+ 

2 3 2 3 

In)-e^$tL'5Ga4dSl5~49J^^=-%-^^-t-^]g0J^mM:65Ji^$tt-CV>6o :i<^ 
-^Hft. #^hbK. tb<}*GaInO , GaInO tin O . GaInO tGa O ^(DfM^^b 

3 3 2 3 3 2 3 

—^mm7^m<D—wivmycmxm.^. iSLammjtm<D~WYiimjtmxmi 
mrr^^mm^-r-<DmM^x^'^\^^\'jT^im:'^mt\.. w^^. Gaino 
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2 3 

[0013] b^-b. ^nh(Dmn. m^mai'^^Bm(Dmmx-h'o. -t'^^j^w^^n^tcmz 

[0014] —iJ^ ^mm^h)^. iKFm2004-54816-^^T% Ga. In, mxy-Ot^hfi^ . 

\z.i6\ ^-Crijv ^3fe^gi§^^^i-#^i:%^>o#^BK^|3^^mM^^abTv^5o 

fB«^S0j^mjitt. m.ux^m:ir^:Lbii^'^mx-h^fz.^^ m^^h&uncDm 

_hl«^®;tT.i-/ce^*>Ga;d5^ik«J^^^i;iMbT45J[g^^%^®;t-C'^Wbfcm'^ 

t:i}*. -^n%(D-^h[z.m\^i^^m^i^^^xm\^%M^^ii)mhfi^iP'. ^(D^m. 
^mtt^^iSTb-cb^^iv^^Pp^ffi^^iSfeofco ^tL^. ■s^^i3feM«i^^c^ov^T^v^ 
ymMm^^ir^^M^m^L.x.mmE,Lmi^'^i^Knm^<^mmwm(D^^j:hir 

icm^'r^±mmM(DmmmMtvxm\^^^^t^^x^^±^^^Mmmmmm(D 

mm^(^^m:dmn^tix\^-fco 

[0015] ^m^it. ±m<DX^ts:mm.^.^m^ir^fcmz.fj::^^fch<DXh'0. 't(0 @ ^h-t 
■5r^i^(D]gig^^s;i<Tig;V ^^ffi^g^^t (6—500 Q ^^-r^fc{t 
-e5fc<. ^;S380~400nm(Dnr^S3feM^ft^^, $e>fC^^*(D300~380nmO 
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[0017] irfj:iyib. -j^mi(D^m><^x^mmmmm^-i. ^mmm(Dmm7!)mmm^mmm 
xmi^tifzmmmm(Dmmmmmi^is^^x. mmmm^tmmm^^. ±t\^xm'> 
j^isxxf-(>'i:^':7M.^xxj^mmi^ht^:^^^Bmm^[:^mmx:h^7b\ ^tM^ti^x 
:itfv^j^isxxj^mmt^h^j:^0^mmmitmm^xh<>x^mmmmitmmm^^i^ 
ti^m^j>^f)^^^mm^'<^Mvx35w^^%^±ioow^^%sir(Dm^x^mir 

[0018] iffm2.(Dm^\z.xjbwmmmx. ^mnm^w^mA\^mmm\cx^^^^^3m 

w^u%m\:mnmx^^x.mmnmw^nm\z.-^'^^^m'^^^^ 
[0019] -jf^%z<ow^\iZ.x-^'mmmmt. iL^-^mnmi^. 0*b<{i. ^< 

[0021] ;ijs:^5(D^?g(cJ:§i@0J^m]^}4. -hte^M'#J^;eiS. iif *U<f*. 

[0022] *m6(D^p^ic:j;;5jgP^^'«;J^}i. ±^i^mmm7!)^. ^^L<{i. ^2/<5ryw->^<?) 

[0023] ^m7(Dmmz.x^mmwm.mii. ±d&^mmm<Dm^^K »^\^<i-i. inm)ix± 
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[0024] ^ms(DmMi^x^BmmMmt^ ±m^mnB:<Dm^^K M-^i^Qt. 5nmu± 
[0025] :^m9(Dmmi^. ±mm2(DmMi^i^^^3mmm<DmmmmmKiay^^x.±mw 

nv?^.^, /Vy^=^^J>>. ^;^5:T>A(D4•<^V^■fi^;6^laS^^^S7C^^96 

[0026] :^mio<Dmmi^x^^^mmnmi-i. ±m^mMm^^. $f^b<}*. ^^o. ij^^^ 
[0027] ^miKDmrni^x^mmmnMi-i. ±.m^m»m^^. »m^<\^. ^^o. 

[0028] ^mi2(Dmmi^x^mmmnBn. ^*b<}*. m:^i^(D^m80nm(D^mm 
[0029] ^mi3(DmmKx^mmmmmi'i. 0*L<fi. m^w^(Dmm20mn(D^mm 
[0030] ^^mi^cDmMKx^mmmnmi'i. *b<}i. m^i^(D^moonm(D^mm 

[0032] ^mi6(D^0J(;iJ:^5g0J#mi4S#{*. :ff'7^U. ^^u. )fm^^<itmm^^ 
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[0034] ^mi8(Dmm^x^mmmm^mmi. ^*b<ii. ±tdw^^>b<{«jig:7^ 

/i^M.(DUWy!)^. :^^i/>'7^ 1^:7 iJ^v—h (PET). *°y^—7"/v>^/^*:/ (PES). *° 

yryi— h(PAR). *°y;^7-xKT— h(pc). 4^°y3^^i/>^:7^i/— h(PEN). ;g^L< 

o 

[0039] :$im23(DmMi^^^mmmmm(Dm^:^mt. ±mmi±tzi^m2(Dmm{^x^ 
[0040] :^m2^(o^m\^^^wjt'f^<-<:^\-t^ ±.t^mi--i^(o\,^'f^-^^(o^m\^^^mm 

[0041] :4^^mi^XV. tJ^5fe#btl^^3&^o/c. ^ffiig^;J»S6~500Q/n-efet). d^O. iS^B: 
J^S f$:<D320nm{;i*3{tS^a©'^2)^^62%i^±Ot>O^a^g ^(DSOOnmJC 
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[0042] 7^^0^o]g0j^iitt»*ttt^ ;^'^;^^^^^M/c(tT-'^e< ^ mm^<D 

m'f^M:^. mx.\i. SPJWaEL^^-. te^EL^T-^. LCD. m-7-<--'-^-ffi<^ 

[0043] [Bii]|2li{*SMo±i;iS0^#milI^?l^fifeb:fcSP>^^mtt««<^£*^^^«^^^ 

[|g3]|213{^»ttco±(c^0J^«]^^Jf^fifebfcS|PJ^mtt«*t<^»^6^^ce«^^^ 

[ll4]|ii4ttSM<7)±t-^B)^^^a:M^ff^^bfcJgp^^mttXW<^»*6^^ce«^^^ 
-TifBlil-efeSo 

[@5]l2l5{^*aEL^^^<7)S;2^6ti''ce«it^^-r»r®lll-efe^o 
[|16]®6{»^0^(DS0J^'€I^^I^^S^-ffiV^fcWmEL^^^(^£*6^''<^«fife%^ 

[|ll7]|gl7{*;$:^0>g<oS§g#mlii^lt®^-ffiv^fc^aEL^^^©S;*:W^cC1t;?fe^^ 
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[0044] :^mm(Dmmmmmi~i. ^mmm(Dmm:dmmm^\::^mmxmi^rLtcmmmm: 



xumm:d^h^j:^^^umm'{\:.<^mmx$^^^K ^fz.i-i^tL.x:^]}^j>>iaxxj^mm^^ 
<bti:^$¥^Bwm^\:.mmmx^'ox.mmmm^mmmi^^^^^^])^j^7i^^^m 
m^i^Mi.x35m^%u±ioom^%i^r<7)m^x-^^i-^i,(7)x:h^. 

[0045] */c. ^mmm^mmmitmmmi^xi^w-r^3mmm(ommm'mmi^^\^^x^ 
mmmm^tmmm^K±ti.x:ff])'yj^:^xw^^z^'>j^^xxfmm^^h^j:^0^m 
mi\:.mmmx^<^x.mmmmitmmmi^^-^ti^:ffv^j^7i^^^mm^i^Mvx 
35w^^%^±ioomi^%^r(Dm^x^W'r^^t^wmt\^x\^^^o 

[0046] iEi3{c:^-rj;5{-. ^mmmi4(Dmm^mmmitmmmioxm<^t' 

v'^A, dv^r^A, -ry^/^J^. yV^^^i'^A, T/l^^=-^J>^(D'^ 

7b^hmit^^imm(D^m7um^^^i^ti.x^ir^mmxm^^nx\^^^^Km. 
^<Dm^£^r.mmu±(^mmmm(Dmmxmm^tLtcmmmmfmx^v. ^^o. _h 

wimnm. -^fz^~im^j-^^x-^mMii-^f^^^^u'^mYmnmx^-:>x. mmit 
^m^^. :ffU'>j>^=t^^mm^i'ii'^M^x35m^%i^±ioow-.^%^T'^^-r^ 

[0047] ^hiz^ ;^^m(Dmmmmm'ii. mi'iZ^-tx^fj:^mmmii^mmmi[:.mmm 
10. i2izxm^'t^mmmm%:Wir^mmmmmiizm^x. ±^^mmmiiii)^ 
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ig. =-v^)\^. m 

[0048] ±|S^JR^)iIll(*. i^V^^m^4(]t^g^-el00M Qcm7|5?i)^*UTVN^t,(Dd5 
0*L<. . IS. /N^S?>>A. nv'-^A, ^yv^-^i^. 

[0049] ±fex:*S¥<» "5Tti^. #tC380~400nm<7)M 

[0050] m^^(r^mvijm}i\^xn^'Q^^^h-bm^\^^ \ ^<Dm^»«o. i 

[0051] lM.'^Wmm:(ryW-^\t. lnmilJJl±20nm^T-efcSvlt:d5^*l-V^ $^>J;i$f^U< 
. /i:$5nmi^±20nmi^JlT-efc5wi:dS^*UV\ -;^> i»:$20nni^®X^i:. iSV^ 

[0052] "mm-WMmmo, xm.. ^hx^xm^^.^ ^-^-j^j^^^xmrnt^hfi-^f^^n 
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]gii^^5i£TLTL*5o ^fz.Qm^%^mx.^m-^. mmmitmnm(oim.m-i~ 

[0053] ±B-eL/c3®«it<7)^@eg#mJ^{C*^V^T{^. ^«^fl^<^ii:$/5S. lnmJ^;l_h20nm 

\>xrxm. w^^wMWfi^. e^. ^^^pV'^j^., ov^i^a, -i'!J>'':7a, /^t^::^'^ 

[0054] ±teb7t«j3t(^^PJ^mM^^3tSii^^}*. prti3feM^Sft^/i»-^i£^^^i-fcS 
S<D300~380nm^^a£^^^-e$)6^ MS ft:<^^:S:320nmtc:j3{t'53t^ii^^^^6 
±tir^^t^^X^^o 

[0055] u±(DXo'iC. ^mm<Dmmmmmi^. '^ui^(Dmi&mi^mi<i&^^Mmm.^^^ 

-r^tii-fX'f^K^ jS*380~400nmOHj|i^MiS*^^, $fetcM?gftO300~3 
80nmC>fi^^^-e'b^^V^^]gag^^^;^a^i;tfc:^lB>g^m'l4^^^^lKT-fc5o 
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[0056] ^mm(Dmmmmm^^mi-^ijmtL^xit. :^<y^D>^^m. m^t'-^*^ 

^r/v=^^^tmm(Dmi-^:ff::^^:^y<^y^:ff:^tLxm\^\±:^:^m^O. 2~0. 8Pa^L 

[0057] ^mM(Dmmmmi^mtii. mmm&3o^fznmmy4/i^j>^mm3i<D}fm^^v< 
i^mm^:^mM(Dmmmm^mmi^^^Lxf3:^h(Dxh^o mi^m4ia'i. m 

mmmmon. ^^m. )fmi:>v<i'imm^^^^^^<VTmm2<D2o)x 
mt>tix\i^^mmm>i^<fimmy^/^j>^. fe5v^{i. p^m^^^^^vrmT^mA^th 

Hh^vv';^^- (TFT) '^^ti^mW}ir:bfc^(D^mnm^^. mm(Dmm^^^± 
[0058] itJ3gmb< itmm:^^/\^Mi:ff'^^^tit-<x^::^(Dmmmm< . mmE 

'r^fcib.mmmi^\^<^-immy^/i^j>^^^tih<Dm^m'f-(DmmtL^xm\^^^m^ 
[0059] ^:^^<]}rmi'i. mmmhL<i'S:mm:7^/vj>.(D)fmi^m^^nx\^^xh^<^ mm 
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[0060] ±mmf\Bmh\^<nmmy4y^M-i. 7t°v^^i^>Ti-:7^u~h{PET) . yt^v=^—T 

/^>^/V7}>v(PES). )!KyTyi/— h(PAR), 7}^^^— h(PC). xKy^5^i/>'-^:7 

[0061] :ff:^y<vrmi'i. m^t^^v=^i^m. m^tmti^v=^i^ (siON) m. r/^^^^^j^m-^^ 

^^i^^J^m. mit^^7^m^XrJV4-Y'eiy}^^'^:ij-yi^>^ (DLC) m(D ^:^^ibmi-£th 
m^b^X^i^^fi, mit:^:^'i^. mK.it. Si. Ce. GeJ^c^^^S^fbilfma^l'^^ce 

[0062] _htfi<^«^(D^g^^mttSWt-43V ^T{i. 3te^a§^(C:JoV ^T. ?&S380nm(D^ 
-r^^t^'^X^^. ^hia^. ^M300nniCO^mmm^60%i^±ti-^^t7!)^Xt^ 

o 

[0063] &.±(D:Lt:A^h. ^mm(Dmmm'mm^. mmELm=F'ti:t\ i e^3fe^^:/<^* 
j-m(Dmmt\^xm\^^tim-^{a~i. -^w^M^Mi^(D^(DmiiiL^m^\^±^'^ 
^^tib^x^^o ^mBi^m^n. msiz^-rxoi^. m^m^^t.-^mit^'^m'^ 
j-i[:^m-h^^fi^)^(Dmmm4o%:mm4itmm42:dmA.tmm^h^x:}o^. 
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fC^-Ti^t-. '(Stt:»;Kl#:(D^a^|li43(f!j;t{^. Mg. Cs. Ba. Sr. Yb. Eu. Y. 
Sc. Ufj:t"Cm)^^thX\^^^^mmi\ -flScD^^^^L-C-^mrv^^^^liD^S/i,- 

i$.t\^x^mm<Dmmmnm45^mm^fi^mtfj:^omi&i±*mm(D4tmmm4 

3n^m^[:^'^<^^mm40{-mi-^x^i^Mm.^fh^^tmj'^'L^\ ^fcinTtc^ 

[0064] ^tc^mM(Dmmmmf^^mmtL^xm\^^^m^. m8(a)Rum8(h){z^irxo 

^mm(Dmmmmm47n. mmm^mnm48^^^mm^t^m(7)mmm4o\::m 
LTv^§iEs-ct>J:v\ ^m^(Dmmmnm47{c^n^mmmit^m48n. tt* 

«^mtt(-'Snfcli. />^i^r>A. nS^-^A. -^'y>?l>i=^. 7^^::^[>A. 

m-^(D^mM^5oi~imi±^mm(D^mnmmx.\-£Au^ pu Ni. Pd. cr. w. Ag 
mioiz^\^f:L^^K.^mit^<>^(Dmmm40izmhfj:\i^mi^i±mmm<Dim^^^ 

[0065] _ht£(DV ^-rtLCD«5t(D^aELC0^-a-et>. ^0^m^l:i^-^li44. 48(C{i. ^^0^ 

mm. ^f:Li^:ffy^j->^xummf)^h^i:^^^Bmmi\:^wmxh<>x. u^^'b^yy'^i^ 
^±^mm^im\^x35W-^^%}^x±ioom^%^rtts:^m^^^ir^mmm^t 
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[0067] (^life^ill— 8) 

mM.mmmi^7t\^xm\^^tz.mmmm\^mu(Dm^&^ti:mi^^^irmmm 

m(Dmmm^[:mmmi2. ^mmmnti^xm^ionmcDm^^^mm. ^xum 
^40nin(Dmmmitm»mio^mmMm\^xm}^^tifc^ mmmm(Dmmmm^ 

[0068] m.mm\:.<^nmio, i2^xxjm.-^^^nmii\t.r^^vym^sv¥-sm¥iy^ 

y<^y^v:y^'mm^mmL-. W-^v.^^^^^ht2:y:^^<y^v^^^^mi^xm.mi^fc. mmm 

^^yh^m\^\ T/P^fV^^^tD^-^j^f^^ffiV^T. ^:^f£0. 5Pa. ^^^iSaitl. 5 
%(0##{CT. SAz-^V— DC200W-e\ 0f^(^l^ff iJ:^^^J;5^rHl^SLTfifei^b 

li^lfeM^tv/Co ^^-^^^l^llfi^ ^m;!]Pi^iS^4ki5^-<5^Vh^ $>SV^{^. ^^^^ 

. SA-^-^°i7— DC5ow-c\ mMcomm'<cf£^x^mmmMvx}^mi.tco m^^^M 
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[0069] iEi2}i. mmm8tvxm^^fzMmmm±MU(Dm^mmfi%^^irmmmx-h 

[0070] mMmisxmhfhfz:mmmmmi<Dmm^^^. mii^n^^^^EPii^^^r 

(T (%) ) 5>3fe5feitf+ ( 0 iLmi'^m^±m. U-4 

S+F 

) X 100^0 g i$:(Dymmm (t (%) ) tL-c^mLfco 

F 

[0071] mm-^'^mmii<D^mMm^2. 5m^%im-^i^xmmmimmmio, 120 

[0072] 











[Q/D] 


JfeiSi©* (i6fi:380nm) 


Ts-^F (%) 


Th (%) 


mmmi 


35 


2. 5 




5. 07 


80. 1 


88. 7 


mmm2 


50 


2. 5 




5. 12 


83.0 


91.9 


mmm 


65 


2.5 




5.92 


84. 1 


93. 1 


mmim 


50 


0. 1 




3. 80 


83.8 


92.8 


mmm 


50 


1.0 




3. 99 


83. 1 


92.0 




50 


4.0 




5. 93 


80. 6 


89.3 


mmmi 


50 


1.0 


0.5 


5. 35 


80. 7 


89.4 


mmms 


50 


1.0 




4. 98 


70.5 


88.3 



[0073] mmm^tmmmo, i2i-i^m':7j^.4i^i^^j^i^xxfmm^^hf£^4¥^BMmitm 
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2. 5, 4. 0W^J'%(D4mmtl.fCo 
[0074] ^ife^!ll~8-C#^tL^c]g-5g#'€^^FIB (Focused Ion Beam) iJWJL'iZX'OWf 

\~i87%^±Xh<0 . mU^-^isbfcnU^ (400~800nm) XCO^^i^mMmXhSO 
[0075] (I^jife#l9. 10) 

^{i. mii^^\^timmmi-'7(Dm0.t\mmti.f^ *fc. mio. 12 
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m(D%m^m (t (%) ) ^^fe^tstf ( b iLmi¥m^±m. u-4ooo) x-mirnvtc 

S+F 

o mm(Dm'¥-^^Mm(D^co%mmm{T (%))^>aysb. (t /t ) x loo^ng 

S S+F S 

F 

[0076] mmm9-ioxmhnfcmmmmmFiBMi:iz.xmmum^i^mu m^^m 

m^m^m (tem) \z.x^mmmm<Dmmf}^hmmmit^mm'^m^^^mm(D 

[0077] ^Jfe-^jg-lOcD^BJ^mi^fis me (400~800nm) X(D^mmT^ 

mn87%u±'ch^. mm^^^fc^ui^ (4oo'-8oonm) xco^i^mm^xhs 

-To 

m^^^^m^m^^hfhfCo *fc. m^^ibfc380nm(D^m7^m'i80%U±t 



^2 









m 

[n/D] 


^feiSiS* (2SS380nra) 


Ts+F (%) 


Tp (%) 




50 




6.28 


82. i 


90.9 




50 


D v>'^Ay1?Si/8nin 


6. 44 


80. 1 


88. 7 
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[0078] (^jfe^illl) 

mmm i iti^xm v ^tcmm mm'\±&^com4^&^^mf^i-im 1 1 m c-e^So mm. 

y!^A-^WS({Ga/(Ga+In) } X lOO(%))75550j^T-%-efc'5^ Ga-In-0(Z)# 
T:7^/^A^t^^«gi^LJ^e^s^,^j^^tT^ofc:„ ^ifel^^JC^. fl^ff^^i?^— ^>ffiV^T^ 

^1. 2. 1. 6, 2. 1. 4. 0. 12. 3. 15. 2, 19. SnmirbT. i&^'^^-^Jl^(?5JIIif:^ 
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